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Federal, state, and local public health agencies
have made substantial investments in improv-
ing state and local health department (LHD)
preparedness capacities and capabilities to
effectively prevent, detect, or respond to public
health emergencies.1 A lack of valid and reli-
able data collection instruments as well as
evolving preparedness standards has made it
difficult to determine the impact of these in-
vestments.2,3 As recently as 2011, the Centers
for Disease Control and Prevention released
15 public health preparedness capabilities
designed to serve as national public health
preparedness standards to assist state health
departments and LHDs with strategic plan-
ning.4 In addition, few studies have examined
the impact of LHD contextual factors and
participation in improvement efforts on the
performance of preparedness capacities.5 We
examined LHD preparedness capacities in
the context of participation in performance
improvement efforts over a 3-year period using
a validated survey instrument.6
LHDs are essential to emergency prepared-
ness and response activities. They have statu-
tory authority to perform key functions
including community health assessments and
epidemiologic investigations, enforcement of
health laws and regulations, and coordination
of the actions of the agencies in their jurisdic-
tions that make up the local public health
system.7 Preparedness also involves specialized
functions such as incident command, counter-
measures and mitigation, mass health care
delivery, and management of essential health
care supply chains.8 The Centers for Disease
Control and Prevention organized these func-
tions into capabilities or standards that are
supported by foundational capacities or re-
sources elements in the 15 public health
preparedness capabilities.4
Despite the considerable investment in
public health preparedness after the September
11, 2001, attacks on the United States and
the anthrax attack, funding for public health
preparedness declined 38% between federal
fiscal years 2005 and 2012.9 Although LHDs
received funding supplements in 2009 and 2010
to address the H1N1 virus and through the
American Recovery and Reinvestment Act,10
median per capita revenues for LHD prepared-
ness activities in the most recently completed
fiscal year, 2013, declined to $1.15 from $2.07 in
2010.11,12 In 2012, approximately half of LHDs
reported reducing or eliminating services, with
preparedness being among the most common
services to be affected.12 The specific impact of
these and other funding reductions on prepared-
ness capacities has yet to be formally studied.
After more than a decade of focused effort,
gaps and variation in the performance of pre-
paredness activities remain.6,12 Heterogeneity in
the composition and structure of public health
systems continues to be an important source of
variation in preparedness, as in other aspects
of public health practice.14,15 Other factors affect-
ing LHD general performance and preparedness
include LHD governance structure, community,
and organizational characteristics, such as funding,
leadership characteristics, and partnerships.7,16,17
Over the past decade, efforts to improve
public health infrastructure, and performance
more generally, have gathered momentum.
These efforts included development and use
of the National Public Health Performance
Standards Program instruments, the imple-
mentation of state-based accreditation pro-
grams and the Public Health Accreditation
Board, and initiatives to encourage the use
of performance management and quality
improvement tools.18-22 The Public Health
Accreditation Board is charged with developing
and managing national voluntary public health
accreditation for tribal, state, local, and territorial
health departments. The national accreditation
final standards, released in 2011, include
a specific emergency preparedness standard
as well as additional standards that are linked
to preparedness measures.23
Objectives.We examined local health department (LHD) preparedness capacities
in the context of participation in accreditation and other performance improvement
efforts.
Methods.We analyzed preparedness in 8 domains among LHDs responding to
a preparedness capacity instrument from 2010 through 2012. Study groups
included LHDs that (1) were exposed to a North Carolina state-based accredita-
tion program, (2) participated in 1 or more performance improvement programs,
and (3) had not participated in any performance improvement programs. We
analyzed mean domain preparedness scores and applied a series of nonpara-
metric Mann–Whitney Wilcoxon tests to determine whether preparedness
domain scores differed significantly between study groups from 2010 to 2012.
Results. Preparedness capacity scores fluctuated and decreased significantly
for all study groups for 2 domains: surveillance and investigation and legal
preparedness. Significant decreases also occurred among participants for plans
and protocols, communication, and incident command. Declines in capacity
scores were not as great and less likely to be significant among North Carolina
LHDs.
Conclusions. Decreases in preparedness capacities over the 3 survey years
may reflect multiple years of funding cuts and job losses, specifically for
preparedness. An accreditation program may have a protective effect against
such contextual factors. (Am J Public Health. 2014;104:2233–2238. doi:10.2105/
AJPH.2014.302159)
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The National Public Health Performance
Standards Program provides a framework to
assess the capacity and performance of public
health systems and public health governing
bodies and identify areas for system improve-
ment. LHDs and their partners use tailored
instruments to assess the performance of their
public health system against model standards,
including preparedness standards, which are
based on the 10 essential services (National
Public Health Performance Standards Program
version 2.0; NPHPS Partners, Atlanta, GA).
More than 400 public health systems and
governing entities used the version 2 assess-




programs have also been implemented to ad-
dress variation. Project Public Health Ready is
a standards-based recognition program with
300 LHDs (27 states) recognized as meeting all
the Project Public Health Ready requirements
individually or working collaboratively as a re-
gion since 2004.24 To achieve recognition,
LHDs must meet nationally recognized stan-
dards in all-hazards preparedness planning,
workforce capacity development, and demon-
stration of readiness through exercises or real
events. In addition, the Institute of Medicine
has recommended that an accreditation pro-
gram could be a performance monitoring and
accountability system for agency prepared-
ness.25,26
One previous study examined the effects of
performance and accreditation programs on
LHD performance of 8 preparedness domains
on a validated instrument.5 Controlling for
LHD characteristics, a significant positive effect
on domain scores was found for LHDs that
participated in the North Carolina state-based
accreditation program and select performance
improvement programs (National Public
Health Performance Standards, the Public
Health Accreditation Board beta test, Project
Public Health Ready) when compared with
a national matched comparison group that
did not participate in any program. Findings,
however, were limited to 1 year of survey
data—2010. In this article, we explore trends
in preparedness capacities in the present
climate of declining resources for public
health preparedness activities.
METHODS
Using a natural experiment design, we
analyzed differences in preparedness domain
scores among LHDs who participated in
the Local Health Department Preparedness
Capacities Survey (PCAS) study over 3 years.
More specifically, we examined 3 groups of
LHDs: (1) North Carolina LHDs exposed to
the North Carolina Local Health Department
Accreditation Program (NCLHDA participa-
tion), (2) national comparison LHDs who par-
ticipated in 1 or more of the performance
improvement programs described in the pre-
ceding section (program participation LHDs),
and (3) national comparison LHDs that had not
participated in any program (no participation).
The North Carolina Preparedness and
Emergency Response Research Center invited
333 LHDs from 40 states to participate in
the PCAS on an annual basis from 2010 to
2012. We sent survey invitations to both the
LHD director or administrator and the pre-
paredness coordinator. Each LHD was asked to
respond once to the survey and encouraged to
include multiple staff in the survey response,
including the health director and preparedness
coordinator. The survey sample included 85
North Carolina LHDs and 248 comparison
LHDs, identified using a propensity score
matching methodology.6 The matching sample
selection criteria (public health agency staffing
levels, scope of services delivered, annual
agency expenditures per capita, population size
served, socioeconomic characteristics of the
community, and other health resources within
the community) were based on a set of public
health agency and system characteristics
obtained from the National Association of
County and City Health Officials 2010
Profile.27 Within the survey sample, a majority
(61.6%) of LHDs were governed by a local
board of health. The sample was evenly dis-
tributed between LHDs within metropolitan
statistical areas (51.7%) and nonmetropolitan
areas (48.3%). LHDs reported an average of
96 full-time equivalents (median = 54; range =
2---1025 full-time equivalents). The population
sizes ranged from 4000 to 1 484 645 residents,
with a median population of 54 261 (mean =
109 803). On average, responding LHDs spent
$68.86 per capita (adjusted expenditures; range=
$0.68---$358.97; median = $53.12). Using
Welch’s 2-sample t test, we found no significant
differences in characteristics between North
Carolina LHDs and those in the comparison
sample.
Supported by previous validity and reliabil-
ity testing,6 the self-administered PCAS in-
cludes 58 questions and 211 subquestions
related to specific preparedness or response
capacities organized across 8 domains: sur-
veillance and investigation, plans and proto-
cols, workforce and volunteers, communication
and information dissemination, incident com-
mand, legal preparedness, emergency events
and exercises, and corrective action activities.
Each domain consists of a set of preparedness
capacities ranging from 4 to 33 measures that
capture a subset of local preparedness (Table 1).
To provide a summary measure for each do-
main, we calculated a preparedness capacity
score. Each PCAS domain represents an equally
weighted proportion of aggregate reported
capacities (accounting for parent---child relation-
ships), whereby the proportion of capacities
within each domain’s subquestions is averaged
across the domain. As a result, LHDs are not
unduly penalized for nonapplicable capacities
resulting from nested and dependent higher
level capacity measures.
We defined the participation groups as
follows. We categorized all North Carolina
LHDs (NCLHDA participation; n = 85) as
participating in the NCLHDA program for
the purposes of these analyses because of the
preparatory effects of the NCLHDA; also, at
the time of data collection, all North Carolina
LHDs had been exposed to the program.
Preliminary assessments found minimal (non-
significant) differences in domain scores
between North Carolina accredited and non-
accredited LHDs in 2010. Among national
comparison LHDs outside North Carolina, we
categorized 48 LHDs as having participated in
1 or more of the following programs before
PCAS completion (program participation
LHDs): LHD participation in Project Public
Health Ready was designated through program
recognition between 2004 and 2010, Public
Health Accreditation Board participation was
determined from the list of 19 LHDs that
participated as a beta test site, and National
Public Health Performance Standards Program
participation was determined through review
of the cumulative report of all local public
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health systems that completed the version 2
survey between October 21, 2007, and June
10, 2010. We grouped the remaining national
comparison group LHDs (no participation; n =
200) that had not participated in any perfor-
mance improvement program to provide
a control for program exposure.
For this analysis, we examined prepared-
ness capacities across the 8 domains in these
LHD groups over 3 years of survey data. The
initial analysis offers a summary of the 8
domain values across the program groups to
examine the varying levels of preparedness
capacity for the 3 years. We analyzed the
mean domain preparedness scores along
with the 95% confidence intervals for these
mean scores. To compare these scores over
time, we applied a series of nonparametric
Mann---Whitney---Wilcoxon tests to deter-
mine whether significant differences existed in
the preparedness domain scores between the
pooled cross-sectional data for each of the 3
participation groups in the 3-year study period.
This metric enabled us to explore these differ-
ences without the assumption of a normal
distribution because of skew and kurtosis.
RESULTS
We examined response rates across survey
years by study groups. In 2010, the overall
response was 79.3% (n = 264), with response
rates of 69% (n = 138) among no-participation
LHDs, 89.5% (n = 43) among program par-
ticipant LHDs, and 97.6% (n = 83) among
NCLHDA program participant LHDs. In
2011, the response rate decreased slightly
to an overall rate of 70.6% (n = 235), with
response rates of 54.5% (n = 106) among
no-participation LHDs, 79.2% (n = 38)
among program participant LHDs, and
95.3% (n = 81) among NCLHDA program
participant LHDs. In 2012, the overall re-
sponse to the PCAS increased to 73% (n =
243), with the response rates rising to 63.5%
(n = 127) among no-participation LHDs
and 97.6% (n = 83) among NCLHDA par-
ticipant LHDs, whereas response within the
program participation LHDs decreased to
68.7% (n = 33).
Preparedness capacity fluctuated between
2010 and 2011, as well as between 2011
and 2012, for all domains across all groups
(Figure 1). We observed significant decreases
in scores for the surveillance and investiga-
tion and legal preparedness domains in
all 3 study groups, and we observed
significant declines in 3 other domains
among all but the NCLHDA program partic-
ipant LHDs.
Table 2 presents the average domain
scores and confidence limits for the 3 years
of survey data across the 3 groups. From
2010 to 2012, preparedness capacity scores
decreased significantly for all 3 groups in
the surveillance and investigation and legal
preparedness domains. We also observed
significant decreases among program partici-
pation and no-participation LHDs within
the domains of plans and protocols, commu-
nication, and incident command. Although
there was a decline among NCLHDA pro-
gram participant LHDs in these domains, the
change was not statistically significant.
In the remaining 3 domains (workforce
and volunteers, exercises and emergency
events, and corrective action), changes were
not significant or consistent among the
3 groups.
The decline in the surveillance and inves-
tigation domain scores is most notable. The
decreases in capacity scores among all groups
reflect potential changes in surveillance sys-
tems, urgent case management, or other
means of investigation support. We observed
equal and significant decreases (–0.15) in
legal preparedness for those LHDs that had
and had not participated in programs. This
domain measures the extent of legal power
and authority in emergency preparedness and
response, as well as access and use of legal
counsel. Although we observed a decrease in
NCLHDA program participant scores in this
domain, this decrease was less than in other
groups (–0.08).
TABLE 1—Summary of Preparedness Domains and Capacity Measures: Local Health
Department Preparedness Capacities Survey, 2010–2012
Domain No. of Items Description of Capacities Measured
Surveillance and investigation 20 Handling of urgent case reports
Access to public health surveillance system
Electronic storage of local case report data
Specimen transportation system
Plans and protocols 25 Capability and components of surge capacity
Formal case investigation components and protocol
All-hazards emergency preparedness and response plan
Workforce and volunteers 17 Type and maintenance of volunteer registry
Identification and training of emergency preparedness staff
Assessment of emergency preparedness workforce
Workforce training in emergency preparedness
Communication and
information dissemination
33 Emergency communication plans and procedures
Capacity and assessment of communication technologies
Use of health alert network
Incident command 5 Use of emergency operations center
Local incident command structure
Legal infrastructure and
preparedness
8 Review of legal power and authority in emergency
preparedness and response
Access and use of legal counsel
Extent of legal power and authority in emergency
preparedness and response
Emergency events and exercises 4 Determination of emergency events and exercises
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DISCUSSION
Using a validated instrument, we examined
LHD performance of preparedness capacities
and found declines in 5 of 8 domains repre-
senting preparedness capacities from 2010
to 2012. We observed significant decreases
in LHD capacity scores in surveillance and
investigation and legal preparedness among all
study groups. Although capacity scores varied
between years and study groups, scores declined
for an additional 3 domains and remained
unchanged for the remaining 3 domains. In no
domain, for any group, did preparedness ca-
pacity significantly improve. Given that the
domains cover a wide range of preparedness
capacities, the results would suggest that different
domains of public health preparedness may be
more (or less) responsive to contextual effects.
Decreases in preparedness capacities over
the 3 survey years may reflect multiple years of
funding cuts and job losses, specifically for
preparedness.14 We observed the greatest de-
cline in capacities in the surveillance and in-
vestigation domain, which is critical not only to
preparedness responsibilities but also to the
basic functions of a public health department.
This domain measures surveillance systems,
urgent case management, and other means of
investigation support. These findings support
the call for reliable federal funding and decision
making to modernize the public health system,
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Note. LHD = national comparison local health department participating in a performance improvement program; NCLHDA = North Carolina Local Health Department Accreditation Program.
FIGURE 1—Average domain scores by year for (a) surveillance and investigation, (b) incident command, (c) plans and protocols, (d) legal
preparedness, (e) workforce and volunteers, (f) emergency events and exercises, (g) communication and information dissemination, and (h)
corrective action activities: Local Health Department Preparedness Capacities Survey, 2010–2012.
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including surveillance systems, to address on-
going and emerging infectious diseases.14
Although we observed decreases in pre-
paredness capacities in all 3 study groups, the
declines were not as great and were less likely
to be significant among LHDs in North Caro-
lina. These results reinforce previous findings
that an accreditation program can have an
effect on preparedness domain scores within
the context of a single state.5 Participating
in some phase of an accreditation process
(prepreparation, preparation for a site visit,
accreditation, or preparation for reaccredita-
tion) may allow LHDs to better retain capacities
in spite of contextual effects. We hypothesize
that the requirement that North Carolina
LHDs undergo accreditation every 4 years
facilitates maintenance of organizational
capacity in a variety of program areas, in-
cluding preparedness, because the LHDs must
demonstrate conformity with consistent
standards over time.
We did not observe this protective effect of
participation in other improvement programs,
which was most likely a result of participation
decay, meaning that sufficient time had elapsed
between participating in the performance
improvement program and completion of the
PCAS. The performance improvement programs
included in this analysis did not include ongoing
monitoring, and standards for these programs
were revised during the survey timeframe. In
contrast, North Carolina LHDs had to maintain
capacities to meet accreditation requirements for
reaccreditation every 4 years.
The LHDs included in our sample reflect the
characteristics of North Carolina LHDs because
we chose the original national comparison
LHDs to reflect the characteristics of these
LHDs. Thus, our findings may not be directly
generalizable to all LHDs nationally. Attrition
over the survey years reduced the ability and
statistical power to examine PCAS domain
scores among the same LHDs, primarily among
the national comparison group, which resulted
in a pooled cross-sectional analysis rather than
matched panel analyses. The PCAS is a self-
report instrument completed entirely by the
LHD. Capacities are not observed by trained
observers as has been recommended by some
researchers.28 Although observation measure-
ment may be more objective, this measurement
approach has considerable resource implica-
tions and could not be implemented with as
many LHDs. The PCAS has been subjected
to validity (factor analysis) and reliability
(interclass correlation coefficients) testing
with strong results, including Cronbach a
coefficients of at least 0.6 for all domains.6
Results from this study demonstrate
decreases in LHD preparedness in most pre-
paredness domains. Although we cannot predict
from these results that preparedness capacities
will continue to decline, the consistency of the
trend suggests that unless new investments are
made in public health preparedness, we should
expect to see continued decreases in prepared-
ness capacities. Participation in the NCLHDA
program appeared to have a potential protective
effect against the impact of funding cuts for
North Carolina LHDs. Because of the variability
in domain scores over time, these findings provide
support for measuring preparedness across the












No participation 0.63 (0.60, 0.66) 0.24 (0.21, 0.28) 0.45 (0.42, 0.47) –0.18***
Program participation LHDs 0.75 (0.71, 0.78) 0.43 (0.36, 0.51) 0.49 (0.44, 0.54) –0.26***
NCLHDA participation 0.60 (0.56, 0.64) 0.45 (0.41, 0.48) 0.48 (0.45, 0.50) –0.12***
Plans and protocols
No participation 0.71 (0.69, 0.74) 0.42 (0.37, 0.47) 0.59 (0.56, 0.62) –0.12***
Program participation LHDs 0.76 (0.71, 0.82) 0.57 (0.48, 0.67) 0.63 (0.58, 0.68) –0.14**
NCLHDA participation 0.61 (0.56, 0.65) 0.68 (0.64, 0.72) 0.58 (0.54, 0.61) –0.03
Workforce and volunteers
No participation 0.49 (0.47, 0.51) 0.24 (0.21, 0.27) 0.51 (0.49, 0.53) 0.01
Program participation LHDs 0.53 (0.49, 0.57) 0.33 (0.27, 0.39) 0.53 (0.51, 0.56) 0.00
NCLHDA participation 0.47 (0.43, 0.50) 0.41 (0.38, 0.44) 0.50 (0.48, 0.52) 0.03
Communication
No participation 0.63 (0.61, 0.65) 0.23 (0.19, 0.26) 0.55 (0.52, 0.57) –0.09***
Program participation LHDs 0.67 (0.64, 0.70) 0.35 (0.29, 0.42) 0.58 (0.54, 0.62) –0.09**
NCLHDA participation 0.64 (0.61, 0.67) 0.45 (0.41, 0.48) 0.60 (0.57, 0.63) –0.04
Incident command
No participation 0.80 (0.76, 0.83) 0.62 (0.58, 0.66) 0.65 (0.60, 0.69) –0.15***
Program participation LHDs 0.85 (0.79, 0.91) 0.63 (0.55, 0.70) 0.70 (0.62, 0.78) –0.15*
NCLHDA participation 0.73 (0.67, 0.79) 0.54 (0.48, 0.60) 0.69 (0.63, 0.75) –0.04
Legal preparedness
No participation 0.71 (0.67, 0.74) 0.31 (0.26, 0.35) 0.55 (0.52, 0.58) –0.15***
Program participation LHDs 0.79 (0.74, 0.84) 0.47 (0.39, 0.56) 0.63 (0.58, 0.69) –0.15**
NCLHDA participation 0.73 (0.68, 0.78) 0.55 (0.51, 0.59) 0.65 (0.61, 0.69) –0.08**
Exercises and emergency events
No participation 0.84 (0.81, 0.88) 0.41 (0.35, 0.47) 0.81 (0.77, 0.86) –0.03
Program participation LHDs 0.85 (0.79, 0.91) 0.58 (0.47, 0.70 0.87 (0.79, 0.96) 0.02
NCLHDA participation 0.92 (0.89, 0.96) 0.73 (0.67, 0.79) 0.94 (0.91, 0.97) 0.02
Corrective action
No participation 0.58 (0.54, 0.62) 0.37 (0.31, 0.42) 0.61 (0.56, 0.66) 0.03
Program participation LHDs 0.70 (0.63, 0.76) 0.51 (0.39, 0.62) 0.66 (0.57, 0.75) –0.04
NCLHDA participation 0.67 (0.62, 0.72) 0.63 (0.57, 0.70) 0.66 (0.60, 0.73) –0.01
Note. LHD = national comparison local health department participating in a performance improvement program;
NCLHDA = North Carolina Local Health Department Accreditation Program.
*P < .05; **P < .01; ***P < .001.
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variety of preparedness domains rather than
relying on single-index measures. The recently
released National Health Security Preparedness
Index, developed in collaboration with more
than 25 organizations, provides a single index
measure as well as results across 5 domains.
Initial results have demonstrated considerable
score variation across these domains.29 Contin-
ued improvement in public health preparedness
will require measurement and feedback across
the domains of practice as well as renewed
funding for these activities. j
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